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(54) PRODUCTION OF LACTONES 

(57)Abstract: 

PURPOSE: To efficiently obtain lactones in high selectivity by controlling the water 
content in reaction zone to a specific concentration or below in hydrogenating a 
dicarboxylic acid (anhydride) or ester thereof in the liquid phase using a ruthenium- 
based catalyst. 

CONSTITUTION: In hydrogenating a raw material composed of a dicarboxylic acid, 
anhydride thereof and/or ester thereof (example; maleic acid) in the presence of a 
ruthenium-based catalyst in the liquid phase, the reaction is carried out while 
controlling the water concentration in the hydrogenation reaction zone to £1wt.%. The 
control of the water concentration in the reaction zone is performed, for example, by 
feeding excess hydrogen during the hydrogenation reaction to remove water out of the 
reaction system, etc. The hydrogenation reaction is preferably carried out under a 
hydrogen pressure of 1-50kg/cm2 at a reaction temperature of 1 00-21 0°C. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 



a * m w & rf ( j p) 



4k 



©Int.Cl. 5 

C 07 D 307/33 
B 01 J 31/24 
C 07 B 61/00 



mm** 

3 0 0 



© * 3f as eg ^ m 
(a) ^2-207081 



7822- 4 C C 07 D 307/32 F 
7822-4 C D 

*3tm* 5*eff# iff&xott l (£4H) 



7 * h ya<D«at&tt 

@«F H ¥1-25741 

m ¥1 (1989) 2 ^6 8 



©#& 






fir * 




nuUIfcfrftlMKl 3TB 10#H6 AX 














@SS 






m « 


fa EE 
















©Us 




m 


ft JE 


d: 


Nib Jfcfrft rPSSit 3 T S lOStt! =»b«MslMttt*»I 














@!±J 


m 


A 


= *<tJ*«5 5tattl: 




©ft 


a 


A 


#3dr * 







« * * 

i ft w © * 

h > a © u a ** 

(1) S> */ * /K ;> H , y#;U;t<>BIM;k*»JStV/ 

#£Tf*fflT7**Mt 9 5 * h > H * 

Mftr«*iftic*»T. **<tEfi?***co*# 

* ft * Ut 9 * h >fl(Dll*»ttKBtU07 

ft * - iu<u, i> * A* > at , i> * * * > M 

« it t 4 c t t: j: $ * h >H*Hiar*7?te<& 

tt»K|lllt5 t(Ot*i, 

i> a a, jk > m * y*^^>«***RV/xuE 



t i: * ft o a * ^ * ft x . « * M tt fc b 

T . ? * * JRMMUtt & 43-S947* g M ). 3 
A * h * IH Id <» B! H 51-95057* 4J IB ), 01 - *> a 
A * «tt <* g « 38 - 2011 9 * £ IB ffl-&ftBfflUt 
« (fc & « 42- 1 4463* £ W >* 4c * fll b T , IS J£ * 
X a » « « ffl tc A »> * * it R E * It «5 t£ *< *d 
6 n T ^ * . 

QB «f 8r 3957827* t£ (* , [ Ru X n < P R i R t R 3 ) x L y ] M © 
*?rL9J,XftfcME«ttmi / 40~4 00 psl© flo EE T 

t? * « ^ u t 9 ^ h^a*«iar*^tt4tKtt# 

n * * fc * a *# I* 4485246* IC t* . ffl ttf © Aft tt C 

p K a « 

* *a * « # u , *tST**Mtr*7ji£*«3i&i, 

fe O* II B3 62 - 1 57321 ). 



-519- 



U *> U * *t 6 , Jb 12 © - 9 * * % Aft ft* . 3 a yu 

©Ktt*«*«!fflr*ft*<z):fftttt, s is * f* *< 

«<H:tttt»flfi!'?*«5ft. Mttftttfttsaft** 

* ft VI tt , JiB^^-^AJRttttttttflir*^ 

ffi©faiaj**«*u, v n >u jk > at , s/ # * * > 

X ft W * « i£ 9 * ^9t«ilt5:ttSlftt 

* * W # * tt * J;H<OgftH«tn»C(|| 

*Ht K tt * f? * S ft tz: , Ett*«*0D*#;£*#5£ 
■ *«TK«l»tU, JXWftM<D«Hbft«iJf* 



Mia ¥2-207081 C2) 

* ^ u * . ap s , * a w © j? * tt , y # * * > 

7? u: # -r 3 . 

IHTG::*:ftW*«fttc«ftr*. 

*«ftKatt*9* v ^naummmntbT 

tt, ****3-7©ftftXtt*ftft©i/an,*<>», 

* H ft a> ft * m . <it<ii*n*(Oi;*;u^>K 

Ai<tf ft t* *» k tt m * tt , 

V t, -f > ft , 3 a * ft . ft * ^ b 4 

> tt * ft * 3 A * ft , VM>i^yf 77 

- * nr ^ x * * , 3A^i-i;.fl.7f ;n»«i»jij 

* ft W C » It 4 i t l T tt > 1fo!2<D*S«rH= 
3957827*^ l£ 13 « © CRuXn(PR|RiR|)xLy3ffl O ;U t 



( 4 ) ;l -r n 0 A : 

^ f I 9 A t b T (i . AW^^^^AJftl/^-r 

a a y ><t «g . *■«:*« ft«ttft.'*ftttftX 
ttftltdftfttftftftti. ft {* ^ u u cm * tt , - K 
it )i> * n a , 0 *lb ^ f - o a , - * » it ^ 
- * a * « ^ * * n * a , *<t;tf 3^ 
ft * ^ 9 A , M fit * * - +} a , tt A> x - * A * 
h 'U(7tf ^)^f--) A, 'S * * * 

□ a^x^^A»^h i; a , 7 s h 9 * ;u ~ a 

^ f - -) A K ^ » «j -J a , /s- > ? ft ji ft - , u , u ^ 

~ ? A . •>i'D^>y-;i-;| / ^^;i / ^-4 ( ^ f 

~ *5 A . 7 a t MJ * - jut f - -) A , ? 

a a h ^ ( h 'J7i = **77o)fc K V K >\> 

*r - 1 A , tf * < h «; - n - 7 ? )U ft X 7 v > ) h 'J 



i/ ^ ^ - f - 9 A , Ff**JK«s* Pi* 

x - »? a , f Mtr'irf****i*f m 

/U ^ ^ 9 A , * 9 9 ? U X Jl, K ~ ;V s\ ± *f ji r ~ 

* A 1 t •) A , !>>filj!rA)Ki*tF'JF 

** ft «f ■& *l * . ^*t*<OA«^x^^AaV;U-r 
-OA<tfc1»©ttffl«ttiI*, K tt ft « 1 V 9 f 

^cpoyu-f-^At uto.oooi-^ioo* * ;u . 

# * b < tt o . oo i — i o i «; * * t & * • 

(a) : 

^AOt^«»4»j»l/fcl3, *f = -JAOffitt 

*«rt*7-f l/Ttt. h V * 9 * * 

ft 7, V h y > F 'J -n-7f **7 7 
*-n-*{ff **^7 >»0 F >i 7 JU * * * 3 
7 v > ft » h , ;^^P^4i/^m37^>©Jt-5 
»M^?d7* + **a70l, h V 7 x - 
A*X7 J; 5* h 7 'i - ;U ^ 7 ^ > Id , 

f ^7x-**no«nft7AH7 



-520- 



ftfi?l¥2-20708l(3) 

•;-;t*X7Y>flU i,a-K ^(f 7 x « , 9 a □ ft M . h 7 ^ 4- a ■ . y ? > ;* 





* 




«; a, 7s >\> * > fit * a' 




r- ~ O l+ I * A* tc *t b T » o.l~iooo*;ufSfl6 






^^A- *;/&*©* 


Mil. ft«t«ttZti«F©tt© 


* 0 < 11 l - 100* * T * * ■ 4fc> * ^ 






7 > * x ? a j& » Jit 


:x;fcx'S>i»&a*3*H r ioft*. 


> ix > * n s * » tt t , ti^ut^f-'JA 


M 


ME 










& 




ft . M t if i a d y > it id , 








M«*ft. x 2 y A, 


, It 7 S K*©»-e»*DUT 


(A ) p K a ffl &« 2 «fc $ >J> * I* it © & Jfc Jfc It : 








n * . £ft#©axtx*©* 


p K a itf A< 2 J; *> 'J> * ^ K © # fft £ * tX , A t 1 


~ 


*? 


© tt ffl « tt , a- -r x 


■5 A 1*^ C« U T0.01- 


AittOftftlWBiWfc UTf^ffll/s tt ME 31 


It 




1000* * * # * U < 


tx o. i- ioo* a- * m ic » * o 


X IX R JS 3fi * IS 8 V* T * P K a U A* 2 «fc 0 >h * V> 


fit 


© 


< tlO.5-20* ^ © R i "I? * i . 


#»ttt**£fisr**©-p»ntx«k<. * © 








£J&/SC*4**VMXjR«5±/*W 










£ n # & ft © 




US 








tx H *. IX . Rl> 9RK. Sflt. £ W M . a 


tt 




M * IX S> x * A, x - 


x a< > r - v - ^ , f n b 


St « f* fit > *97 «ft*f * * * 7 * * 


a 


a 


K a 7 9 > . x^u 




k . ? y y z * y m . m * <) 7 ? y m * « * 


> 




a> , -y 5f * * > * © 


x-^Affl;7-th>» 


x ? y m . i/ 'J a > * > ^ ^ f > « » # U * 




m . 


A* > y » r 


-eh7iy>s»©^h>0; 


7**d:*a* *>*•©*«*«* hu^o 


u 




x ? ; - A* * x ? y 


- A* , n * 7 ? ^ - A* , > £/ 



^7*3-/1/, x f- u > y 3 - )i . i/ x * u > 
9 n - a » © 7 a- j - a- H ; 7 i ; - a ; * 
It. It fit * 7 a e * > it > hA-^A-fit*©*** 
>*«;fit«**A*, B Rt n - 7 * A* , S Jft * fit 

^>';*j|(oi;f AH ; h a< x > , 

X A* > H? > , ^rh9';>*©3?*A£0Mt** 
; n - + * > • n - jf 9 ? > * i/^a^\*it>3f© 
*AriftllHt*X;d>9c>ay*>, h «; 9 □ a x 

x h □ y ? > * ^hDA'>-tf>^Oihalt«<t 

; N.N-y^f * k » n t n - y x ^ a- 

7 t h 7 S F . Il-jlf *KQV r>i«***j 
»7iK I A4*^f 'J7i N , N , N ' , 

N ' - -r h 9 x * * a * 7 7 $ FI<Dt<Dl(D7i 
Ffl ; N , K ' - V jt * fl, A \ V s / »; K > > N » N , M , H - 

^ y ^^^^sr**©^*^ ; ^ x f a ^ a * > i 

^ Y ? * ? y x )\> y i* $> % )\, y n ; >y j< * 

* 2 * lis * S/ |f . !/7x5*XA**'>FI«); 

A* + V F« ; r -7f P9» h e-flra? 



9 -5 > -B* <0 # 'J X - r Affl , 7-b f- X h 

a* > »/ x ^ ;u * © x h )\, a ; ^ * ? ;t a - x 

* - h . x^b>*-rf«*-h*©«Kx7^* 

a * tf s n * • 

*&E©f#i»£:r*fc£3tt> y A A ?K > 1 » 

y * ju y tt ME * «5 RI/ / Xti^*Arf(>Mx^ 

»i>T*Htl/T9f h > a * 8 a t i W t: , s 
£ffi**©*aa**»<IBftXUT» »*b< 
tXO.SKJtX^r, »t£#*l/<«0.3il«»fctT 

SiC©WU:iS«©7K**«arit«:«k0, ?Jc»* 
I < r 4 C t i: J; 0 , ^^*^©7k©^R*t* 

»7k^U^>M©*«^tSJ!C*<T<e-5titX, J5I5 



-521- 



0 CO # 2 2? ffl it * <GHSV>« i* % 2 hr «iS<±. » t 

b < i* i o n r - 1 u ± -c * * . x»wu:*ter*« 

cn« , K t~ 50 ks/ci«*t»*U^. E & ffl « 
50- 250*C, * 1/ < It 100- 210-C 77 * * . S «C 

It****-!?**, 

£ Jfc I* 7 f* » t* tfj * © ii 

» * CI t T * * . »«HttttH*ttfiB£fcU-CJR 

c * ft m ) 

ftfc«ttHJE*ft*4icoT?Uttv*- 
*ftf* i 



3 


A * 


ft 


CO 


* ft <t K iC * tr tt fc . J5 IC £ file « * 




ft b 


fc 


tt 


ft* ft * 3 a * ft O ft * * U 98. 296 v 


7 


- 7 


* 


n 


? * h>COa«*U97, 2 96T*^fe. 


t 


fc 5 




S 


F*JCO;Jc^«*tt0.16«ftXT* 




9! % 


09 


3 






* ft 


ffl 


I 


C tt l» T * R IS ffl K * I95T: fc 0 fe & 




ii * 


ft 


m 


J t^<(BJ«KUT«l*3A^KC0* 




It JS 






If tt ^ fc - KffifeJiKiafciSftbfctt* 






a 




ftC0|K»*ti 88.296* r -7^09? 


h 


> (0 






m U 95 .696 77 * o fc . i fc S j© 8 1*1 CO 




» * 




u 


0.91ftft96T7*-5fc. 




tt « 




i 








m 


i 


iz a to r > S J£ iS * * 200 x: fc b , A> 


o 


* * 


CO 


a 


it * CHSV 7? 20 hr-ifclrfcfilfttt* * 


ft 


« 1 


t 




<«IIKUT»*3 A^iO*f fliR 


(5 


* tf 




•a 


fc . JKfcifcJ-Jcl&tXftbfcttft* ft * 




A ? 


it 


CO 


Is » its ti 8 9 . 4 96 , r-7-fa9*h* 


to 


a « 




11 


90.596 t* o fe. * fc R 0 S W <0 /k # 


* 


at u 


i . 


6ft ft % T? « ^ fc . 




tt « 




2 





«nB¥2-207081 (4) 

* ffl # M ft # © 500 ■ICOft«MtftSUSll*-h 
* U - 7 K , * ft £ * 40 k«/ d c, * a * CHSV 

20 hr-i-P ft IK It IK » b T 205*C K * Ifi b fe . 
£ CO * /* 7? > 0.039ftft96©h *) X tr * + *> 7 * 
h y )*, ? V <U * 0.37ft ft 96 CO r y * * 7 * * 
2 7 Y > , 0.I5ftft9*<Dp-f-;bX>vOl/>t;>ft, 
I0.24ft»96CO»*3A^IIRLF89.20ftft96co h 



y x ? u > 7 y a 






y ^ 


X 


- 


■7 1 ;i/ 6 U * 


IRd«^ 83.9 g/ 


hrco 


a * 


■c . 








-5 




> 


;k ft 


0 


Silt GHSVT 


640 hr" » fc b fc . 














S IE BB tt » I2H 






a o 


X It 


It 


« ii iz m it o 




tt 






a 


b 


y -? 7 ^ - C 


J;9«ftL/fctt* 




« * 




* It 




» * il 96-3 


96 IT * ») , r - 7 




n 


» r 


> CO 


i8 


ft * It 96. 1 96 


T * r> • * fe , 




<0 t 


* CO 




ft 


M CO 7k ft m * 


0.28ft ft 96 U *» 




fe • 










St ft M 2 














* ft M 1 IC « ^ 


T 


. * 


ft CO 


% ii 




» CHSVT960 


hr* ' t b fe fit * li 


* 


ft m 


1 fc 


± < 


n 





sft ft m i tc « ^ r , * 2oor t t , 

■*37kft<OBKjt*GHSVt?300 hr-»tbfeiU^ti> * 
ftMl t±<W«(Cl/Tft*3A^fta>*ft<tJR 
15 * 1f tt ^ fe . SJ2?^«^)*«ftOfett** ft* 
3A*fttDte»*tt9l.2X, r-7^a^^h> 
<DiilR*ti92.l96'C*-3fe. 4feSC«rt<02k^ 

IKtll.Ht%?$ "3 fe. 

(ft W CO ft ft ) 

*«Wco^*iiiJ:ntf» V ii A, iK > tt , 

*7T»*i:<BW<l)*llitt-*ili:**-t?S, *co 




-522- 



